We used Spitzer /IRS spectroscopic data on 426 galaxies including quasars, Seyferts, LINER and H ii galaxies to investigate the relationship among the mid-IR emission lines. There is a tight linear correlation between the [Ne V]14.3 µm and 24.3 µm (97.1 eV) and the [O IV]25.9 µm (54.9 eV) highionization emission lines. The correlation also holds for these high-ionization emission lines and the [Ne III]15.56 µm (41 eV) emission line, although only for active galaxies. We used these correlations to calculate the [Ne III] excess due to star formation in Seyfert galaxies. We also estimated the [O IV] luminosity due to star formation in active galaxies and determined that it dominates the [O IV] emission only if the contribution of the active nucleus to the total luminosity is below 5%. We find that the AGN dominates the [O IV] emission in most Seyfert galaxies, whereas star-formation adequately explains the observed [O IV] emission in optically classified H ii galaxies. Finally we computed photoionization models to determine the physical conditions of the narrow line region where these high-ionization lines originate. The estimated ionization parameter range is -2.8 < log U < -2.5 and the total hydrogen column density range is 20 < log n H (cm −2 ) < 21.
INTRODUCTION
Primarily through measurements in the optical, active galactic nuclei (AGNs) have been categorized as Type 1 or 2, respectively with and without very broad emission lines. The unification model (Antonucci 1993; Urry & Padovani 1995) successfully explains this behavior in terms of a dusty circumnuclear torus that hides the broad-line region (BLR) from our line of sight for type 2 AGN. It also appears that extinction in the host galaxy can hide the BLR (e.g., Alonso-Herrero et al. 2003) in some active galaxies. Extinction therefore affects the optical properties of AGN in fundamental ways. These effects can be minimized by studying these objects using infrared (IR) emission lines, both to test the predictions of the unification model and to characterize AGNs in a uniform way. Toward this end, we have used mid-IR observations with the Infrared Spectrograph (IRS, Houck et al. 2004 ) on Spitzer to examine the behavior of a large sample of AGN.
Important high-ionization lines accessible in the mid-IR include [Ne V] (97.1 eV) at 14.32 and 24.32 µm, [O IV] (54.9 eV) at 25.89 µm, and [Ne III] (41 eV) at 15.56 µm. Because of their very high ionization potential, the [Ne V] lines are considered to be reliable signposts for an AGN (Genzel et al. 1998; Armus et al. 2007 ). These lines have been used to estimate the accretion power in the local Universe and to identify low-luminosity AGNs in local galaxies (Satyapal et al. 2008; Goulding & Alexander 2009 ). However, they are also produced in supernova remnants (SNR, Oliva et al. 1999; Smith et al. 2009 ), planetary nebulae (PN, Pottasch et al. 2009 ), and Wolf-Rayet stars (WR, Schaerer & Stasińska 1999) . Although the [Ne V] luminosities of these objects are low, ∼ 10 34 erg s −1 (Smith et al. 2009; Pottasch et al. 2009 ), several thousands of them might also produce detectable [Ne V] emission. Despite the lower ionization potential of [O IV] , the 25.89 µm emission line appears to be an accurate indicator of AGN power, since it correlates well with the hard (> 14 keV) X-ray luminosity (Meléndez et al. 2008a; Rigby et al. 2009; Diamond-Stanic et al. 2009 ) and the mid-IR [Ne V] emission lines (Dudik et al. 2009; Weaver et al. 2010) .
However, this line also appears in the spectra of starburst galaxies with no other evidence for AGN (Lutz et al. 1998a; Bernard-Salas et al. 2009 ), where it is attributed to WolfRayet stars (Crowther et al. 1999; Schaerer & Stasińska 1999) and/or to shocks (Allen et al. 2008; Lutz et al. 1998a) .
The [Ne III] 15.56 µm line is excited by young, massive stars (Verma et al. 2003; Brandl et al. 2006; Beirão et al. 2006 Beirão et al. , 2008 Ho & Keto 2007; Bernard-Salas et al. 2009; Alonso-Herrero et al. 2009; Pereira-Santaella et al. 2010) . Nonetheless, it seems to be a reasonably good proxy for AGN luminosity, at least for reasonably high luminosities Dudik et al. 2009; Meléndez et al. 2008a; Tommasin et al. 2008) . Quantifying when its excitation is dominated by an active nucleus would allow it to be used in concert with the other high-ionization lines to probe conditions in the neighborhoods of AGNs.
In this paper, we present a statistical study of the behavior of these lines in a sample of 426 galaxies. The data are compiled from the literature on high spectral resolution (R ∼ 600) IRS measurements, as well as our own new measurements of low-luminosity Seyfert galaxies and luminous infrared galaxies (LIRGs). We describe the sample and the data reduction respectively in Sections 2 and 3. Section 4 explores the correlations among the high-ionization emission lines. In Section 5, we discuss the star formation contribution to these lines. Section 6 compares the star formation in Seyfert 1 and 2 galaxies. Finally, in Section 7 we use photoionization models to study the physical conditions in the narrow line regions (NLRs) .
Throughout this paper we assume a flat cosmology with H 0 = 70 km s −1 Mpc −1 , Ω M = 0.3, and Ω Λ = 0.7.
THE SAMPLE
The sample contains 426 galaxies (Table 1) for which high spectral resolution (R ∼ 600) Spitzer /IRS spectra were available, either in the literature (Weedman et al. 2005; Ogle et al. 2006; Farrah et al. 2007; Gorjian et al. 2007; Tommasin et al. 2008 Tommasin et al. , 2010 Veilleux et al. 2009; Dale et al. 2009; Bernard-Salas et al. 2009; Goulding & Alexander 2009; Pereira-Santaella et al. 2011, in prep.) , in the Spitzer archive or observed through the programs 40936 and 50597 (PI: G. H. Rieke).
AGN type classifications were taken from NASA Extragalactic Database (NED). We designated only pure cases as Type 2 and included within Type 1 all intermediate cases (i.e.: 1.2, 1.5, 1.8, 1.9) based on observations and modeling of the nuclear spectra energy distributions (Alonso-Herrero et al. 2003; Ramos Almeida et al. 2009 ). We could not find the nuclear activity classification for 32 of the galaxies. The sample includes 28 QSOs, 76 Seyfert 1, 125 Seyfert 2, 55 LINERs and 110 H ii or starburst galaxies (see Table 2 ). The luminosity of the active galaxies ranges from QSO (QUEST sample, Veilleux et al. 2009 ) to typical Seyfert galaxies (12 µm sample, Rush et al. 1993; Tommasin et al. 2010) , relatively low-luminosity Seyferts (RSA sample, Ho et al. 1997; Diamond-Stanic et al. 2009 ) and LINERs (Sturm et al. 2006 ). According to their infrared luminosities 71 sample members are classified as LIRGs (L IR = 10 11 − 10 12 L ⊙ ) and 54 as ultraluminous infrared galaxies (ULIRGs, L IR > 10 12 L ⊙ ). We found in the Revised Bright Galaxy Sample catalog (Sanders et al. 2003; Surace et al. 2004 ) the IRAS fluxes for 196 of our galaxies which we used to calculate their L IR as defined in Sanders & Mirabel (1996) .
Note that the LINER group includes very different galaxies. IR-bright LINERs (L IR /L B 1) have infrared SEDs similar to starbursts, although high-ionization lines and hard X-ray cores are detected in some, suggesting the presence of an AGN. In comparison, IR-faint LINERs (L IR /L B 1) seem to be powered by an AGN (Sturm et al. 2006; Satyapal et al. 2004) . Figure 1 shows the distance distribution of the sample. The median distance is 60 Mpc and most (68%) of the galaxies are between 15 and 400 Mpc. 
DATA REDUCTION
In addition to results from the literature, we utilized the measurements for the 88 galaxies of the RSA sample observed with the high spectral resolution modules as well as for the 34 LIRGs of the Alonso-Herrero et al. (2006) sample (3 of these LIRGs are also members of the RSA sample). We retrieved the basic calibrated data (BCD) from the Spitzer archive processed by the pipeline version S18.7. We subtracted the background contribution when a dedicated sky observation was available. Note however that the sky subtraction is not important to measure these fine structure emission lines and it just improves the final quality of the spectra by removing bad pixels. Then we extracted the spectra using the standard programs included in the Spitzer IRS Custom Extraction (SPICE) package provided by the Spitzer Science Center (SSC). We assumed the point source calibration for all the galaxies, which is a good approximation for most of the galaxies at least for the high ionization lines. For the galaxies observed in the mapping mode we extracted the nuclear spectra from the data cubes using a square aperture of 13.
′′ 4×13. ′′ 4 and then we applied an aperture correction (Pereira-Santaella et al. 2011, in prep) . We used a Gaussian profile to fit the emission lines. For 9 galaxies (NGC 777, NGC 3254, NGC 3486, NGC 3941, NGC 4138, NGC 4378, NGC 4472, NGC 4698 , NGC 5631) we were not able to measure any spectral feature due to the low signal-to-noise ratio of the spectra. They are not listed in Table 1 nor included in the analyzed sample. (1) the AGN may be extremely obscured or very low luminosity and, thus, the nuclear spectra might be dominated by star formation features; and (2) these lines are also detected in SNR, PN and WR stars which could be the origin of the [Ne V] emission in these galaxies. Table 3 gives the median and deviation of all the line ratios we discuss in this paper for each type of galaxy. The line fluxes for all the galaxies are listed in Table 1 . (Lutz et al. 1998b; Genzel et al. 1998; Tommasin et al. 2010) . The detection of the former is considered a good indicator of AGN activity because of its high ionization potential. However using the [O IV]25.89 µm line as an AGN tracer is not as straightforward. For optically classified Seyfert galaxies the [O IV]25.89 µm luminosity is a good proxy for the AGN intrinsic luminosity Meléndez et al. 2008a ) and there is a good correlation between the [Ne V]24.32 µm and the [O IV]25.89 µm emission in AGNs (Dudik et al. 2009; Weaver et al. 2010) . However, the [O IV]25.89 µm line is also produced by WR stars (Schaerer & Stasińska 1999) and is observed in starburst galaxies with no other evidence for the presence of an AGN (Lutz et al. 1998a; Bernard-Salas et al. 2009 ).
THE MID-IR HIGH-IONIZATION EMISSION LINES
The left panel of Figure 2 shows the tight correlation between the [Ne V]24.32 µm and [O IV]25.89 µm lines spanning at least 5 orders of magnitude in luminosity (38 < log L [O IV] (erg s −1 ) < 43). We do not find any dependence between the optical classification of the nuclear activity and this correlation. This implies that the ionization parameter is similar in type 1 and type 2 Seyfert galaxies (see Section 7). The slope of the best fit to the luminosity data is 0.96 ± 0.02 with a 0.14 dex dispersion. It is reasonable to assume a linear correlation between these two emission lines, and this yields a ratio [O IV]25.89 µm/[Ne V]24.32 µm =3.5, with rms scatter of 0.8.
The [Ne V]24.32 µm line is detected in ∼50% of the optically classified Seyfert galaxies (see Table 2 ). However, for a considerable number of galaxies we have the [O IV]25.89 µm measurement and an upper limit for the [Ne V]24.32 µm flux. We plot these fluxes and upper limits (middle panel of Figure 2 ) for all the galaxies. The upper limits to the [Ne V]24.32 µm flux are compatible with the correlation for most of the Seyfert galaxies. However, the [O IV]25.89 µm line is detected in more than 50% of the H ii galaxies in our sample. In 90% of these galaxies, the sensitivity of the [ This line is observed in star forming galaxies (Verma et al. 2003; Brandl et al. 2006; Beirão et al. 2006 Beirão et al. , 2008 Ho & Keto 2007; Bernard-Salas et al. 2009; Dale et al. 2009; Pereira-Santaella et al. 2010) , and it is also correlated with the AGN intrinsic luminosity Deo et al. 2007; Tommasin et al. 2008; Meléndez et al. 2008b ). . The larger number of galaxies in our sample allows us to minimize the contribution of the galaxies contaminated by star formation to the fit and the luminosity dependence of the correlation is substantially reduced. Where the AGN clearly dominates, the points fall around the line determined for the whole sample by ROBUST LINEFIT, thus supporting our interpretation that this fit determines the relationship for AGNs in general.
The [Ne II]12.81 µm emission traces young (<10 Myr) star formation (Roche et al. 1991; Thornley et al. 2000; Verma et al. 2003; Rigby & Rieke 2004; Snijders et al. 2007; Ho & Keto 2007; Díaz-Santos et al. 2010) . The ionization potential of this emission line is 21 eV and thus it is mainly produced in H ii regions. Figure 5 81 µm ratio in our sample is ∼5.5, which is compatible with the largest ratio predicted by NLR photoionization models (Groves et al. 2006, their Figure 11 ). With our data ( Figure 5 ) we are not able to determine the pure AGN ratio, which also depends on the ionization parameter (Groves et al. 2006 ), but it is likely that it is between that found by Sturm et al. (2002) and the largest ratio in our sample.
The [O IV]25.89 µm/[Ne II]12.81 µm ratio can be used to separate AGNs from star-forming galaxies (Genzel et al. 1998; Sturm et al. 2002; Peeters et al. 2004; Dale et al. 2009 ). We plot this ratio versus the [O IV]25.89 µm luminosity in Figure 6 . Most of the active galaxies have ratios larger than 0.35 whereas the ratios for H ii galaxies are lower than 0.05 (Figure 5 of Dale et al. 2009 ). LINERs appear in the region between these ratios ( Figure 6) (2007) we obtain the following relation for star-forming galaxies.
Rigby et al. (2009) calculated the ratio between the total AGN luminosity and the [O IV]25.89 µm emission. We use the ratio for type 1 AGNs (∼2500) because the hard X-ray (E > 10 keV) emission used for the bolometric corrections may be affected by extinction in Seyfert 2s ).
Then, combining both relations we find that the luminosity due to star formation, L IR , has to be at least 20 times brighter than the AGN luminosity (that is, AGN contribution to the total luminosity below 5%) for the star formation to dominate the [O IV]25.89 µm emission.
We note that the number of H ii galaxies falls rapidly above log Figure 6 ). Assuming that star formation dominates the [O IV]25.89 µm emission at this luminosity in these galaxies, the equivalent infrared luminosity (L IR ) would be 2×10
11 L ⊙ . This value of the L IR seems reasonable since most of the H ii galaxies with log L [O IV] (erg s −1 ) between 39.6 and 41.0 are classified as LIRGs. The L IR limit calculated above is one order of magnitude larger than L ⋆ (Takeuchi et al. 2003) so the reason for the lower number of H ii galaxies above this [O IV]25.89 µm luminosity can be that the space density of luminous star forming galaxies decreases rapidly with increasing luminosity.
Out of (Table 3 ). The median of this ratio for H ii galaxies is 4.7, or log [Ne III]/[O IV] = 0.67, which is ∼8 times larger than that estimated for active galaxies. Figure 8 shows that the observed ratio for Seyfert galaxies and QSOs falls around the predicted value for AGN. Only a small fraction (4%) (Table 3 ). This indicates that the star-formation contribution is larger than that in Seyfert galaxies. Thus as suggested in Section 2 the AGN does not dominate the nuclear spectra of these galaxies.
As can be seen in the left panel of Figure 4 , most of the outliers (galaxies more than 3σ above the [ (Rigby & Rieke 2004; Snijders et al. 2007 ). µm ratio in these Seyfert galaxies using the non-AGN [Ne III]15.56 µm emission that we estimated using the method described in Section 6. The median of this ratio becomes ∼0.3, which is somewhat larger than that found in pure H ii galaxies but it is in the range of the observed ratio in this class of galaxies ).
COMPARISON OF STAR FORMATION IN SEYFERT 1 AND 2 GALAXIES
The AGN unification scenario predicts that there should be no differences between the star formation activity in Seyfert 1 and 2 galaxies. A number of studies compared the star formation rates in 7 those with excess [Ne III]15.56 µm. Seyfert 1 and 2 galaxies. Some of them found enhanced star formation activity in Seyfert 2 with respect Seyfert 1 galaxies, for a given AGN luminosity Buchanan et al. 2006; Deo et al. 2007; Meléndez et al. 2008b) , whereas others did not find any differences between the two types (Kauffmann et al. 2003; Imanishi & Wada 2004) . However, as discussed by Shi et al. (2009) , the different methods used to study the star formation activity are sensitive to different stellar age ranges. Therefore these apparently contradictory results may be consistent with each other. The [Ne III]15.56 µm line is sensitive to young (<5 Myr) massive star formation (Rigby & Rieke 2004; Snijders et al. 2007 ). Studies using this line (and the [Ne II]12.81 µm line) found that star formation is enhanced in Seyfert 2 galaxies (Deo et al. 2007; Meléndez et al. 2008b ). Kauffmann et al. (2003) did not find differences between Seyfert 1 and Seyfert 2 star formation, but their method (the 4000Å break and the Hδ stellar absorption) was sensitive to stellar populations older than 100 Myr (Shi et al. 2009 ). The same applies to the PAH features used by Imanishi & Wada (2004) , which can be affected by the presence of the AGN (Diamond-Stanic & Rieke 2010, and references therein).
It is also important to use the appropriate indicator for the AGN luminosity. We will use the [O IV]25.89 µm emission, as it is a good isotropic indicator Diamond-Stanic et al. 2009) Figure 10 shows that the fraction of Seyfert 2s with star formation is slightly higher than that of Seyfert 1s. In all the luminosity bins except for one, the difference in the fraction with a [Ne III]15.56 µm excess is less than 2σ significant. However, for the overall proportion of [Ne III]15.56 µm excess detections, the Fisher's exact test indicates that there is a probability of less than 0.03 that the incidence of this behavior is the same in the Sy1 and Sy2 samples. Therefore, the full sample in our study supports, with a moderate statistical significance, previous indications that Sy2 host galaxies tend to have higher rates of star formation than Sy1 hosts. However the full sample is heterogeneous and may be subject to a number of biases. For example, it includes a number of radio galaxies, which are known to have low star formation rates -in fact none of the radio galaxies have [Ne III]15.56 µm excess. It also contains ULIRGs with Seyfert spectral characteristics, most of which do have [Ne III]15.56 µm excess. The observed differences depend to some extent on the relative number of galaxies in these two classes. In the following section, we discuss this trend in two relatively complete but smaller subsamples where the biases should be reduced.
Results for the 12 µm sample and the RSA samples
At this point we study separately the 12 µm sample and the RSA sample. Both are complete samples of Seyfert galaxies selected with homogeneous criteria. The former is selected based on their IRAS 12 µm fluxes whereas the latter is selected based on the optical magnitude of the host galaxy. Given the different selection criteria they they might be affected by star formation in different ways.
As can be seen from Table 4 and Figure 11 , the fraction of galaxies with a [Ne III]15.56 µm excess in the RSA sample is higher (by a factor of 1.4) than in the 12 µm sample. The lower number of galaxies with a [Ne III]15.56 µm excess in the 12 µm sample is because the galaxies of this sample are brighter and the sensitivity to star formation of our method is reduced at high [O IV]25.89 µm luminosities. Both effects are clearly seen in Figure 11 . First, the RSA sample contains a larger fraction of low luminosity Seyferts (L [O IV] ≤ 10 40 erg s −1 ) than the 12 µm sample. Second, for each AGN luminosity, we are sensitive to a different SFR limit. In other words, for the brightest Seyferts we are only sensitive to SFR above 100 M ⊙ yr −1 , while for low luminosity AGN we are sensitive to SFR > 0.1 M ⊙ yr −1 . We note that the fraction of galaxies with star formation in each luminosity bin is similar for both samples (right panel of Figure 11 ).
In both samples the fraction of Seyfert 2s with [Ne III]15.56 µm excess is slightly larger than that of Seyfert 1s. However due to the small size of the samples the statistical significance of this excess is low. Based on the two sample K-S test, the probability for these differences being due to chance is 0.25 and 0.4 for the 12 µm and RSA samples respectively.
LINE RATIOS AND MODELS
We studied the physical conditions in the narrow line region of the AGNs with the photoionization code MAP-PINGSIII (Groves et al. 2004 ). We used a radiation pressure dominated model that includes the effects of dust. For the input parameters we followed the prescription given by Groves et al. (2006) . Briefly, we assumed a plane parallel geometry and solar abundances. We modeled the input ionizing spectrum with two power-laws with exponential cut-offs (Nagao et al. 2001) . We explored the effect of the variations in the total hydrogen column density ranging from log n H (cm −2 ) = 19.0 to 22.0. This range was chosen since it reproduces the observed line ratios and is in good agreement with the hydrogen column density determined using UV and X-ray observations (Crenshaw et al. 2003) . For each hydrogen column density we varied the total pressure (P/k ) and the incident ionizing flux (I 0 ). The values for the total pressure are log P /k (K cm −3 ) = 6, 7, 8, 9. These correspond to electron densities, as traced by [S II]λ6716Å/ λ6731Å, of ∼ <10 1 , 10 2 , 10 3 and > 10 4 cm −3 respectively. The explored range for the ionizing flux is I 0 = 0.1 to 0.55. The incident ionizing flux is scaled by the factor 2.416×((P /k )/10 6 ) erg cm −2 s −1 which gives a range in the ionization parameter, log U , from ∼ -3 to -2. 4 cm −3 and 6.2×10 3 cm −3 , respectively (Osterbrock & Ferland 2006) , thus they can be used to trace the density of the NLR. We find however that a large fraction of the galaxies (∼ 30%) lies above the low density limit ratio. This issue and its possible cause are discussed in detail by Dudik et al. (2007) and also addressed by Tommasin et al. (2010) for a sample of Seyfert galaxies. Dudik et al. (2007) concluded that the ratios above the low density limit are due to differential extinction from the obscuring torus, and thus can indicate the inclination angle to our line of sight. However, similar to Baum et al. (2010) , we do not find any significant difference between the proportion of Seyfert 1 and Seyfert 2 galaxies above the low density limit, as would be predicted by this hypothesis.
We calculated the A 24.3 /A 14.3 ratio to quantify the extinction needed to move the points above the low density limit ratio to this value (which would be a lower limit to the extinction since the real ratio may be lower than the low density limit). The ratios are summarized in Table 5 for some infrared extinction laws. As can be seen depending on the extinction law chosen the extinction can increase or decrease the [Ne V]24.32 µm/ [Ne V]14.32 µm ratio. Since the construction of an extinction law implies some interpolation we also used direct measurements of A 24 /A K and A 15 /A K .
8 Jiang et al. (2006) measured the extinction at 15 µm and found A 15 / A K = 0.40, although it ranges from 0.25 to 0.55. For the A 24 /A K ratio the range is 0.28 to 0.65 for different A K bins (Chapman et al. 2009 ) and the average value is ∼0.5 (Chapman et al. 2009; Flaherty et al. 2007) . From these measurements we estimate A 24.3 /A 14.3 = 1.2 ± 0.3. Again it is close to unity and it is not clear if the extinction would increase or decrease the [Ne V] ratio. Moreover the extinction is nearly neutral between the lines with all the extinction laws and therefore there is very little potential effect on the ratio unless the extinction is extremely large.
We also checked if aperture effects can explain the large values of this ratio. Alternatively the atomic parameters for the Ne +4 ion may not be sufficiently accurate for the comparison with these observations and the calculated low density limit may be incorrect.
Ionization parameter
In Figure 12 we plot the model grid together with the data. In this plot we vary the ionizing flux, I 0 , and the total pressure, P/k, for a constant total hydrogen column density (log n H (cm −2 ) = 20.3). We see that the [Ne V] ratio can be used to measure the pressure. However the pressure (or density) values derived from this ratio have some issues, since a considerable fraction of galaxies are above the low density limit ratio (Section 7.1).
Also, Figure 12 shows (2005) models predict electron densities log n e (cm −3 ) = 5.8 ± 0.7 well above the critical density of the mid-IR lines studied here. Thus it is possible that these lines are produced in different gas clouds. In Figure 13 we plot the model grid together with the observed ratios. The [Ne III]15.56 µm/[Ne V]14.32 µm ratio is not sensitive to column densities larger than log n H (cm −2 ) > 21. We find that the column density for most of the galaxies is in the range 20.3 < log n H (cm −2 ) < 21. There is no difference between the predicted hydrogen column density for type 1 and 2 galaxies. This column density range is compatible with the values derived from UV observations although lower than that determined using X-ray data (Crenshaw et al. 2003) . A few galaxies are above the model grid. The [Ne III]15.56 µm/ [Ne V]14.32 µm ratio of these galaxies is larger than that predicted by the models. As we proposed in Sections 4.2 and 5.2, star formation acting in these galaxies is likely producing the extra [Ne III]15.56 µm emission.
Hydrogen column density

CONCLUSIONS
We studied a sample of 426 galaxies observed with the Spitzer /IRS spectrograph in the high resolution mode.
Our analysis includes published data for QSO, Seyfert, LINER and H ii galaxies as well as unpublished measurements for the RSA Seyfert sample and LIRGs. We explored the rela- .32 µm ratios above the low density limit. We did not find a connection between the Seyfert type and the ratio of galaxies above the limit. We are not able to explain this in terms of differential extinction.
8. Our modeling shows that the nebular conditions in the NLRs are remarkably similar among all the AGNs in our sample. This similarity allows us to compare conditions critically in the NLRs of the type 1 and type 2 galaxies. There appear to be no significant overall differences, consistent with the unified model. We constrained the ionization parameter in the range -2.8 < log U < -2.5 and the hydrogen column density 20 < log n H (cm −2 ) < 21.
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APPENDIX
A. CALCULATING THE AGN CONTRIBUTION
In this appendix we explain briefly the method used in Sections 5 and 6 to calculate the star formation fraction of the [ [
Finally we obtain the fraction of [Ne III]15.56 µm from star formation.
[
This method can be applied as well to other line ratios. The only assumption is that one of the lines in the ratio is uniquely produced by the AGN while star formation and the AGN contributes to the other line (e.g. the [Ne III]15.56 µm and [Ne V] lines). Also note that this method makes use of a typical AGN ratio thus the estimated star formation contribution to an emission line for a single object will be uncertain and dependent on the ionization paremeter. 
